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PCT/GB00/00161 

PA i £NT COOPERATION TREA i . 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

A <;<; infant Pnmmi<i^innpr fnr Patpnts 

/AOOlOlOlll V^VJ 1 I 1 1 1 1 1 DO 1 \J 1 ICI Ivl r OLCMIO 

United States Patent and Trademark 

Office 

Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

12 September 2000 (12.09.00) 




International application No. 
PCT/GB00/00161 


Applicant's or agent's file reference 
PAT 99401 PCT 


International filing date (day/month/year) 

14 January 2000(14.01.00) 


Priority date (day/month/year) 

15 January 1999(15.01.99) 


Applicant 

LINDLAR, Heribertet al 



1. The designated Office is hereby notified of its election made: 

[ X | in the demand filed with the International Preliminary Examining Authority on: 

07 August 2000 (07.08.00) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

| [ was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


Pascal Piriou 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 



Form PCT/IB/331 (July 1992) GB0000161 
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PAT 99401 PCT 



0 

0-1 


For receiving Office use only 
International Application No. 




0-2 


International Filing Date 




0-3 


Name of receiving Office and "PCT 
International Application" 






0-4 

0-4-1 


Form - PCT/RO/101 PCT Request 
Prepared using 


PCT-EASY Version 2.90 
(updated 15.12.1999) 


0-5 


Petition 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) 


United Kingdom Patent Office (RO/GB) 


0-7 


Applicant's or agent's file reference 


PAT 99401PCT 




Title of invention 


INTERFACE 


II 

11-1 
II-2 
tl-4 
II-5 

il-6 
II-7 
il-8 
lt-9 


Applicant 

This person is: 

Applicant for 

Name 

Address: 

State of nationality 
State of residence 
Telephone No. 
Facsimile No. 


applicant only- 
all designated States except US 
NOKIA MOBILE PHONES LIMITED 
KE I LALAHDENT I E 4 
FIN-02150 ESPOO 
Finland 
FI 
FI 

+358 24 3061 
+358 24 30 64544 


111-1 

111-1-1 

111-1-2 
111-1-4 
111-1-5 

1 1 1-1 -6 
111-1-7 


Applicant and/or inventor 

This person is: 

Applicant for 
Name (LAST, First) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
US only 

LINDLAR, Heribert 

Biermannsweg 24 

D-44799 BOCHUM 

Germany 

DE 

DE 
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III-2 
1 1 1-2-1 

III-2-2 

III-2-4 

III-2-5 



lil-2-6 
III-2-7 



Applicant and/or inventor 
This person is: 

Applicant for 

Name (LAST, First) 

Address: 



State of nationality 
State of residence 



applicant and inventor 
US only 

SCHETELIG, Markus 

GIRADET STR. 33 

D-45131 ESSEN 

Germany 

DE 

DE 



m-3 

111-3-1 
tl!-3-2 
III-3-4 
llt-3-5 



III-3-6 
Ul-3-7 



Applicant and/or inventor 
This person is: 

Applicant for 

Name (LAST, First) 

Address: 



State of nationality 
State of residence 



applicant and inventor 

US only 

BURGESS, Paul 

ALSEN STR. 12 

D-44789 BOCHUM 

Germany 

GB 

DE 



111-4 

lli-4-1 

III-4-2 
MI-4-4 
tll-4-5 



III-4-6 
III-4-7 



Applicant and/or inventor 
This person is: 

Applicant for 

Name (LAST, First) 

Address: 



State of nationality 
State of residence 



applicant and inventor 
US only 

JOERESSEN, Olaf 

GEIBEli STR. 30 

D-40235 DUS SELDORF 

Germany 

DE 

DE 



IV-1 



IV-1 -2 



IV-1 -3 
IV- 1-4 
IV-1 -5 



Agent or common representative; or 
address for correspondence 
The person identified below is 
hereby/has been appointed to act on 
behalf of the applicant(s) before the 
competent International Authorities as: 
Name (LAST, First) 

Address: 



Telephone No. 
Facsimile No. 
e-mail 



agent 



HIGGIN, Paul 

NOKIA IPR DEPARTMENT 

NOKIA HOUSE 

SUMMIT AVENUE 

SOUTHWOOD 

FARNBOROUGH r Hampshire GUI 4 0NG 
United Kingdom 
+44 1252 865 000 
+44 1252 865 080 
paul . higgin@nokia . com 



IV-2 



IV-2-1 



Additional agent(s) 



Name(s) 



additional agent (s) with same address as 
first named agent 

HAWS, Helen; JEFFERY , Kendra; HIBBERT, 
Juliet; FRAIN , Timothy; MUIR, Henry 
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V 


Designation of States 




V-1 


Regional Patent 

(other kinds of protection or treatment, if 

any, die opcLrlllcu uclWccil pdicnuicaca 

after the designation(s) concerned) 


AP: GH GM KE LS MW SD SL SZ TZ UG ZW and 
any other State which is a Contracting 
State of the Harare Protocol and of the 






PCT 








EA: 


AM AZ BY KG KZ MD RU TJ TM and any 






other State which is a Contracting State 






of 


the Eurasian Patent Convention and of 






the 


PCT 






EP: 


AT BE CH&LI CY DE DK ES FI FR GB GR 






IE 


IT LU MC NL PT SE and any other State 






which is a Contracting State of the 






European Patent Convention and of the 






PCT 






OA: 


BF BJ CF CG CI CM GA GN GW ML MR NE 






SN 


TD TG and any other State which is a 






member State of OAPI and a Contracting 






State of the PCT 


V-2 


National Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation(s) concerned) 


AE AL AM AT AU AZ BA BB BG BR BY CA 
CH&LI CN CR CU CZ DE DK DM EE ES FI GB 
GD GE GH GM HR HU ID IL IN IS JP KE KG 






KP 


KR KZ LC LK LR LS LT LU LV MA MD MG 






MK 


MN MW MX NO NZ PL PT RO RU SD SE SG 






SI 


SK SL TJ TM TR TT. TZ. UA UG US UZ VN . 






YU 


ZA ZW 


V-5 


Precautionary Designation Statement 
In addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
declares that those additional 
designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 






V-6 


Exclusion(s) from precautionary 
designations 


NONE 


VI-1 


Priority claim of earlier national 
application 






VI-1-1 


Filing date 


15 


January 1999 (15.01.1999) 


VI-1 -2 


Number 


9900829. 4 


VI-1 -3 


Country 


GB 




VI-2 


Priority claim of earlier national 
application 






VI-2-1 


Filing date 


03 


December 1999 (03.12.1999) 


VI-2-2 


Number 


9928574.4 


Vl-2-3 


Country 


GB 
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VI-3 

VI -3-1 
VI-3-2 
VI-3-3 


Priority claim of earlier national 

application 

riling date 

Number 

Country 


07 December 1999 (07 

9928856.5 

GB 


12 .1999) 


VI-4 


Priority document request 

The receiving Office is requested to 
prepare and transmit to the International 
Bureau a certified codv of the earlier 
application(s) identified above as 
item(s): 


VI-1, VI-2, VI-3 


VII-1 


International Searching Authority 
Chosen 


European Patent Office (EPO) (ISA/EP) 


VIII 


Check list 


number of sheets 


electronic file(s) attached 


VIII-1 


Request 


4 




VHI-2 


Description 


15 




Vlll-3 


Claims 


5 




Vill-4 


Abstract 


1 


p99401pctabstract . tx 
t 


Vlll-5 


Drawings 


7 




VIH-7 


TOTAL 


32 




Accompanying items 


paper document(s) attached 


electronic file(s) attached 


VIll-8 


Fee calculation sheet 


✓ 




VIII-16 


PCT-EASY diskette 


- / \ 


diskette 


VIII-18 


Figure of the drawings which should 
accompany the abstract 






Vlll-19 . 


Language of TilingdtheJnternational 


English/ 






application 






IX-1 
IX-1-1 


Signature of applicant or agent 
Name (LAST, First) 


HIGGIN, Paul \f[f 


FOR RECEIVING OFFICE USE oil^Y 


10-1 


Date of actual receipt of the 
purported international application 




10-2 

10-2-1 
10-2-2 


Drawings: 
Received 
Not received 




10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
international application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/EP 


10-6 


Transmittal of search copy delayed 
until search fee is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 
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(This sheet is not part of and does not count as a sheet of the international application) 



0 


For receiving Office use only 




0-1 


International Application No. 




0-2 


Date stamp of the receiving Office 





0-4 
0-4-1 


Form - PCT/RO/101 (Annex) 
ri I ree calculation oneet 

Prepared using 


PCT-EASY Version 2 . 90 
(updated 15.12.1999) 


0-9 


Applicant's or agent's file reference 


PAT 99401PCT 


2 


Applicant 


NOKIA MOBILE PHONES LIMITED , et al . 


12 

12-1 

12-2 
12-3 

12-4 
12-5 
12-6 
12-7 
12-8 

12-9 

12-10 
12-11 
12-12 
12-13 
12-14 

12-15 
12-16 


Calculation of prescribed fees 


fee amount/multiplier 


total amounts (GBP) 




Transmittal fee T 




55 




OCal \y\ 1 ICG O 


=> 


638 




Intpmatinnaf fpp 

Basic fee 
(first 30 sheets) b1 


264 




Remaining sheets 


2 


Additional amount (X) 


6 


Total additional amount b2 


12 


b1 + b2 = B 


276 


Designation fees 
in international application 


83 


Number of designation fees 
payable (maximum 8) 


8 


Amount of designation fee (X) 


56 


Totsil rip^innatrrtn fopc 
i uioi ucsi^t ictuui i icca u 


448 


PCT-EASY fee reduction R 


-81 


Total International fee (B+D-R) 1 


^> 


643 


Fee for priority document 

Number of priority documents 
requested 


3 




Fee per document (X) 


22 


Total priority document fee P 


<=> 


66 




12-17 


TOTAL FEES PAYABLE (T+S+l+P) 


^> 


1,402 




12-19 


Mode of payment 


authorization to charge deposit account 


12-20 


Deposit account instructions 
The receiving Office: 


United Kingdom Patent Office (RO/GB) 


12-20-1 


is hereby authorized to charge the total 
fees indicated above to my deposit 
account 


S 


12-20-2 


is hereby authorized to charge any 
deficiency or credit any over-payment in 
the total fees indicated above to my 
deposit account 


S 


12-20-3 


is hereby authorized to charge the fee 
for preparation and transmittal of the 
priority document to the International 
Bureau of WIPO to my deposit account 


S 
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12-21 


Deposit account No. 


D02716 / } 




12-22 


Date 


14 Janufary i 


2000 (14.01.2000) 


12-23 


Name and signature 


HIGGIN,\ Pat* 










VALIDATION LOG AND REMARKS \ \ 


13-2-6 


Validation messages 
Contents 


Yellow! 

The power of attorney or a copy of the 
general power of attorney will need to 
be furnished unless all applicants sign 
the request form. 


13-2-8 


Validation messages 
Payment 


Green? 

Please ensure that you have a valid 
deposit account with the receiving 
Office selected. 



TENT cooperation tri 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 




To: 

HIGGIN.PAUL 
NOKIA 1PR DEPARTMEN 
Summit Avenue, Farnborough 
Hampshire GU14 ONG 
GRANDE BRETAGNE 



sec'd is Jul 2001 



Comp Record f n , ) 
File Record I (W 

Q Dkry 

1 2 APR 2001 
Cf^Geulal Recottl 

□ Cfations □ Letters 

NOTIFIC§a|5j4 QIVT4aA*iaMITTAL Of] CC 



THE INTilWATONAI 

EXAMINATION REPORT 

(PCTRule 71.1) 



Date of mailing 
(day/month/year) 



10.04.2001 



Applicant's or agent's file reference 
PAT 99401 PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GB00/00161 


International filing date (day/month/year) 
14/01/2000 


Priority date (day/month/year) 
15/01/1999 


Applicant 

NOKIA MOBILE PHONES LIMITED et ai. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Barrio Baranano, A 

Te!.+49 89 2399-8621 




Form PCT/1PEA/416 (July 1992) 



PATENT COOPERATION TREATY 




INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
PAT 99401 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/GBOO/00161 


International filing date (day/month/year) 
14/01/2000 


Priority date (day/month/year) 
15/01/1999 


International Patent Classification (IPC) or national classification and IPC 
H04L12/56 


Applicant 

NOKIA MOBILE PHONES LIMITED et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

IS This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations su porting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II . 


□ 


Ill 


□ 


IV 


□ 


V 


IS 


VI 


□ 


VII 




VIII 





Date of submission of the demand 



07/08/2000 



Date of completion of this report 



10.04.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
KdppI, M 

Telephone No. +49 89 2399 8433 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB00/001 61 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-15 as originally filed 
Claims, No.: 

1 -27 as originally filed 
Drawings, sheets: 

1/7-3/7,5/7-7/7 as originally filed 

4/7 as received on 19/01/2001 with letter of 10/01/2001 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/001 61 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-27 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-24 




No: 


Claims 


25-27 


Industrial applicability (IA) 


Yes: 


Claims 


1-27 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35 (2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents: 

D1: US-A-5 636 140 (LEE DENNIS ET AL) 3 June 1997 (1997-06-03) 

D2: US-A-5 365 546 (FREDE WILLIAM W ET AL) 15 November 1994 
(1994-11-15) 

2 The subject-matter of claims 1 and 21 , as far as they are clear (see Re Item VIII 
below), concerns an interface circuitry for an RF transceiver circuitry. 

Document D1 discloses such interface circuits (see figures 3 and 4, and the 
associated description on column 4. line 35 to column 5, line 11) where there is 
provided a separate set of lines (for transferring data signals as well as control 
signals) in the transmit path and the receive path. 

Document D2 discloses a similar such interface (see figures 5 to 8). 

The subject-matter of claim 1 is based on the problem of reducing the number of 
connectors needed for the interface. 

The problem is solved by allowing a first and a second connector to be operated 
in two modes in which one connector is transmitting or receiving data, respec- 
tively, and the other connector is performing mode dependent control functions. 

The solution is neither known from the available prior art nor is it suggested 
thereby. The subject-matter of claim 1 therefore appears to be novel and to 
involve an inventive step. 

Claim 21 appears to relate effectively to the same subject-matter as claim 1 and to 
differ therefrom only with regard to the definition of the subject-matter for which 
protection is sought or in respect of the terminology used for the features of that 
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subject-matter (see Re Item VIII below). Therefore, the subject-matter of claim 21 
also appears to be novel and to involve an inventive step. 

Claims 2 to 20 and 22 to 24 relate to embodiments of the subject-matter claimed 
in claims 1 and 21 , respectively. Therefore, the subject-matter of claims 2 to 20 
and 22 to 24 also appears to be novel and to involve a inventive step. 

3 The subject-matter of claims 25 to 27, as far as they are clear (see Re Item VIII 
below), appears not to involve an inventive step in the sense of Article 33 (3) PCT. 
Reference is made to figures 3 and 4 of document D1 and column 14, lines 37 to 
41 of document D2 suggesting that the subject-matter trying to be defined by 
claims 25 to 27 is obvious. 

4 The industrial applicability of the subject-matter of all claims is beyond doubt. 
Re Item VII 

Certain defects in the international application 

5 Independent claims 1,21, and 25 to 27 are not in the two-part form in accordance 
with Rule 6.3 (b) PCT, which in the present case would be appropriate, with those 
features known in combination from the prior art (document D1 or D2) being 
placed in a preamble (Rule 6.3 (b) (i) PCT) and with the remaining features being 
included in a characterising part (Rule 6.3 (b) (ii) PCT). Independent claims 1, 21 , 
and 25 to 27 should therefore have been redrafted accordingly (see also PCT 
International Preliminary Examination Guidelines lll-2.3a). 

6 Reference signs in parentheses should have been inserted in all the claims to 
increase their intelligibility, Rule 6.2 (b) PCT. This applies to both the preamble 
and characterising portion (see also PCT International Preliminary Examination 
Guidelines 111-4.1 1). Where a method claim makes reference to apparatus 
features, these should also have been accompanied by the respective reference 
signs wherever appropriate. 

7 Contrary to the requirements of Rule 5.1 (a) (ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 is not mentioned in the description, nor are 
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these documents identified therein. The documents D1 and D2 should therefore 
have been mentioned in the introductory portion of the description (see also the 
PCT International Preliminary Examination Guidelines II-4.4). 

8 On page 13, line 28, a statement is made with regard to a prior art document 
which is to be incorporated in the application by reference. Since this prior art 
document does not appear to be essential to understand and carry out the 
invention of the instant application, the incorporation of this document is not 
necessary (see PCT International Preliminary Examination Guidelines 11-4.17). 
Consequently, this statement should have been deleted (see Rule 9.1 (iv) PCT). 

9 On page 13, line 28, reference is made to a prior patent application by its applica- 
tion number. For ease of reference, the application number should have been 
replaced by its publication number, which presumably is GB-A-234 19 63. 

Re Item VIII 

Certain observations on the international application 

10 Although claims 1, 21, and 27, concerning an interface, respectively, and claims 
25 to 26, concerning an interfacing method, respectively, have been drafted as 
separate independent claims, they appear to relate effectively to the same 
subject-matter and to differ from each other only with regard to the definition of the 
subject-matter for which protection is sought or in respect of the terminology used 
for the features of that subject-matter. The aforementioned claims therefore lack 
conciseness. Moreover, lack of clarity of the claims as a whole arises, since the 
plurality of independent claims makes it difficult, if not impossible, to determine the 
matter for which protection is sought, aind places an undue burden on others 
seeking to establish the extent of the protection. Hence, claims 1,21, and 27, and 
claims 25 to 26, do not meet the requirements of Article 6 PCT. An amended set 
of claims defining the relevant subject-matter in terms of a single claim in each 
category followed by dependent claims covering features which are merely 
optional should have been filed (Rule 6.4 PCT). 

1 1 Claims 25 and 26 are not clear in the sense of Article 6 PCT because they 
apparently lack essential features. According to page 2, lines 1 to 5, it is the object 
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of the application to reduce the number of pins. However, none of the combination 
of steps of claims 25 or 26 necessarily leads to a reduced pin count. Therefore, 
essential features are apparently missing (see the PCT International Preliminary 
Examination Guidelines III-4.3). 

1 2 Claim 27 is not clear in the sense of Article 6 PCT because it tries to define the 
interface by way of features relating to the use of the interface. In particular, the 
recitation "said time critical function being dependent upon whether the second 
connector is receiving or providing data" relates only to the use of the interface. A 
definition of the interface itself would have been possible (see the PCT Interna- 
tional Preliminary Examination Guidelines lll-4.8a). 

13 Claim 10 is not clear in the sense of Article 6 PCT because it tries to define 
subject-matter using a negative statement. However, it appears to be possible to 
define the intended subject-matter using a positive statement. Clarification would 
have been required (seethe PCT International Preliminary Examination Guide- 
lines 111-4.12). 

14 The broad statement in the description on page 15, lines 1 to 2 implies that the 
subject-matter for which protection is sought may be different to that defined by 
the claims, thereby resulting in lack of clarity (Article 6 PCT) when used to 
interpret them (see also the PCT Guidelines, lll-4.3a). The statement should thus 
have been deleted. 
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FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 
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International filing date 
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Applicant 
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1 . [^] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the 



International Bureau of W IPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed Instructions, see the notes on the accompanying sheet. 

2. I I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
' — ' Article 17(2)(a) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

| [ no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further actlon(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 906/s.l and 90d/s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 



Name and mailing address of the International Searching Authority 

European Patent Office, P. B. 5818 Patentlaan 2 
Am NL-2280 HV Rijswijk 

Qjil Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 

Liliane Van Velzen-Peron 
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These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article", "Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international pbulication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable. Article 41 . 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been As filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language In which the International application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the 'Statement under Article 19(1)" (see below, under "Statement under Article 19(1) w ). 

The letter must be in English or French, at the choice of the applicant. However, H the language of the 
international application Is English, the letter must be In English; if the language of the international application 
fs French, the letter must be In French. 
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The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; 

(it) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as fifed. 



The following examples Illustrate the manner in which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51 J: 
"Claims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 11]: 
"Claims 1 to 1 5 replaced by amended claims 1 to 11," 

3. (Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 1 5, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. (Where various kinds of amendments are made): 

"Claims 1 -10 unchanged; claims 1 1 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1 )). 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the international apppllcation Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1 )." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence if a demand for International preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 



Consequence with regard to translation of the international application for entry Into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume It of the PCT Applicant's 
Guide. 
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FOR FURTHER see Notification of Transmittal of International Search Report 
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ACTION 


International application No. 

PCT/GB 00/00161 


International filing date (day/month/year) 

14/01/2000 


(Earliest) Priority Date (day/month/year) 

15/01/1999 


Applicant 

NOKIA MOBILE PHONES LIMITED et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

pT| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[~X~| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

["X~| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. la 



[X| as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



INTER^BiONAL SEARCH REPORT 



Ron a I Application No 

PCT/GB 00/00161 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04L12/56 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04L H04B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 365 546 A (FREDE WILLIAM W ET AL) 
15 November 1994 (1994-11-15) 



abstract 



column 4, line 55 -column 18, line 26; 
claim 7 
figures 4-6 



I- 6,8, 

II- 13, 
18, 

20-25,27 
7,9,10, 
14-17, 
19,26 



_/— 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



' Special categories of cited documents : 

'A" document defining the general state of the art which is not 

considered to be of particular relevance 
'E" earlier document but published on or after the international 

filing date 

'L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O" document referring to an oral disclosure, use, exhibition or 
other means 

'P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 



Date of the actual completion of the international search 

16 June 2000 


Date of mailing of the international search report 

27/06/2000 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Tzimeas, K 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 



INTE 



IONAL SEARCH REPORT 



nonal Application No 

PCT/GB 00/00161 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 636 140 A (LEE DENNIS ET AL) 
3 June 1997 (1997-06-03) 



abstract 



column 4, line 28 -column 7, line 48 
claims 1-7; figures 3,4,5B 



1-3,5,6, 

8,11-14, 

18,19, 

21,24,27 

4,7,9, 

10, 

15-17, 
20,22, 
23,25,26 



Form PCT/ISA/210 {continuation of second sheet) (Juiy 1992) 



page 2 of 2 



INTER^^IONAL SEARCH REPORT 

Information on patent family members 



~n^^i< 



rcional Application No 

PCT/GB 00/00161 



Patent document 
cited, in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5365546 



15-11-1994 



US 
US 
US 
US 
US 
US 
US 
CA 
EP 
US 
WO 
US 
US 
US 
US 
US 
US 



5052020 
5555276 
5657317 
5790536 
5726984 
5912926 
5949776 
2074169 
0511295 
5331136 
9111065 
5680633 
5567925 
5679943 
5949056 
5218187 
5313053 



24- 09- 
10-09- 
12-08- 
04-08- 
10-03- 
15-06- 
07-09- 
19-07- 
04-11- 
19-07- 

25- 07- 

21- 10- 

22- 10- 
21-10- 

07- 09- 

08- 06- 
17-05- 



1991 
1996 
1997 
1998 
1998 
1999 
1999 
1991 
1992 
1994 
1991 
1997 
1996 
1997 
1999 
1993 
1994 



US 5636140 A 03-06-1997 EP 0846385 A 10-06-1998 

W0 9708872 A 06-03-1997 



Form PCT/ISA/210 (patent family annex) (July 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
H04L 12/56 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/42744 

20 July 2000 (20.07.00) 



(21) International Application Number: PCT/GB 00/00 161 

(22) International Filing Date: 14 January 2000 (14.01.00) 



(30) Priority Data: 

9900829.4 
9928574.4 
9928856.5 



15 January 1999 (15.01.99) GB 
3 December 1999 (03.12.99) GB 
7 December 1999 (07.12.99) GB 



(71) Applicant (for all designated States except US): NOKIA 

MOBILE PHONES LIMITED [FI/FI]; Keilalahdentie 4, 
FIN-02150 Espoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): LINDLAR, Heribert 
[DE/DE]; Biermannsweg 24, IV44799 Bochum (DE). 
SCHETELIG, Markus [DE/DE]; Giradet Strasse 33, 
D-45131 Essen (DE). BURGESS, Paul [GB/DE]; Alsen 
Strasse 12, D-44789 Bochum (DE). JOERESSEN, Olaf 
[DE/DE]; Geibel Strasse 30, D-40235 Dusseldorf (DE). 

(74) Agents: HIGGIN, Paul et al.; Nokia Ipr Dept., Nokia House, 
Summit Avenue, Southwood, Farnborough, Hampshire 
GUI 4 0NG (GB). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, 
LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: INTERFACE 

(57) Abstract 

An interface between base band cir- 
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tion such as controlling the power amplifier in 
the RF circuitry and wherein, in the receive 
mode, one of said first and second connectors 
receives data from said RF module and the 
other is operable to perform a second function 
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WO 00/42744 



PCT/GBOO/00161 



Interface 

5 The present invention relates to an interface between base band circuitry and 
radio frequency transceiver circuitry, particularly circuitry operating in 
accordance with the Bluetooth Low Power Radio Frequency Specification. It 
additionally relates to devices having such an interface and either type of 
circuitry. 

10 

Low power radio frequency systems allow communication between devices 
over short distances typically ten's of meters. The devices must each be 
capable of receiving and transmitting according to the system's protocol. 

15 One low power radio frequency system is the Bluetooth system. This system 
is designed to replace connecting wires and cables with wireless connectivity. 
For one device to communicate with another device, no wires connecting 
them will be necessary. Instead, each device will host a transceiver. A 
transceiver has a baseband part and an RF part. The host itself may have 

20 processing circuitry which is capable of doing the base band processing and 
that host will only require RF transceiver circuitry to be correctly connected to 
that processing circuitry. 

It would be desirable to create RF transceiver circuitry that can be connected 
25 to many different hosts to provide the hosts with wireless connectivity. 

It would be desirable to standardize the interface at which the connection 
between the base band circuitry and the transceiver circuitry is made making 
it vendor and platform independent. 

30 
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2 

It would be desirable to have a simple interface between the baseband part 
and the radio frequency part and in particular to have a reduced number of 
pins in the interface. A reduced number of pins provides the advantages of 
reduced chip area and reduced power consumption due to less toggling of 
5 pins. 

According to one aspect of the present invention there is provided a device as 
claimed in claim 1. 

10 According to another aspect of the invention there is provided transceiver 
circuitry as claimed in claim 21. 

According to further aspects of the invention there is provided a method 
according to any one of claims 25 and 26. 

15 

According to a still further aspect of the invention there is provided an 
interface as claimed in claim 27. 

Embodiments of the present invention therefore provide an interface with a 
20 low pin count and attendant low power consumption. 

The low pin count arises out of: the burst mode controller and the 
microcontroller both using the DBus; the burst mode controller using the DBus 
for different tasks and the function of the RFBus being dependent upon the 
operational mode. 

25 The burst mode controller controls time critical tasks in the RF circuitry using 
the DBus and RFBus. The DBus is used to control time critical configurations. 
The RFBus is used to transfer data and, in the transmit mode, to control the 
power amplifier. 



WO 00/42744 



PCT/GB00/O0161 



3 

For a better understanding of the present invention and to understand how 
the same may be brought into effect reference will now be made, by way of 
example only, to the accompanying tables and figures in which: 

5 Table 1 illustrates the signals provided at the interface between Baseband 
(BB) circuitry and Radio Frequency (RF) circuitry; 

Table 2 illustrates the effect of operational modes on the signals provided at 
the interface via RFBus; 

Figure 1a illustrates the BB side of the RF-BB interface; 
10 Figure 1b illustrates the RF side of the RF-BB interface; 

Figure 1c is a schematic illustration of a LPRF transceiver illustrating the 
functionality of RFBus; 

Figure 2a illustrates how RFBus is configured and how the RF chip responds 
in the control mode; 

15 Figure 2b illustrates how RFBus is configured and how the RF chip responds 
in the transmit mode; 

Figure 2c illustrates how RFBus is configured and how the RF chip responds 
in the receive mode; 

Figure 3 illustrates how the DBus may control devices in addition to an LPRF 
20 RF chip having RF circuitry; 

Figure 4a illustrates Write Access on DBus; 
Figure 4b illustrates Read Access on DBus. 

Figure 1a illustrates baseband (BB) circuitry 100 having an interface 10. The 
25 interface is connected or connectable to a similar corresponding interface 10 
of radio frequency (RF) circuitry 200 illustrated in Figure 1b. 

The interface 10 has seven pins. The pins 20, 22 and 24 are assigned to the 
bus of control signals DBus 12 and respectively transfer the signals DBusDa, 
30 DBusEnX and DBusClk. The pin 30 is assigned to the sleep control signal 
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SleepX 14 . The pins 40, 42 and 44 are assigned to the bus of data signals 
RFBus 16 and respectively transfer the signals RFBusI, RFBus2 and BBCIk. 
The pins of the interface 10 in the BB circuitry connect or are connectable to 
corresponding pins of the interface 10 of the RF circuitry 200. 

5 

The DBus 12 has three signal lines associated with the pins 20, 22 and 24. A 
bi-directional signal line for transferring data signal DBusDa either from BB 
circuitry 100 to RF circuitry 200 or from RF circuitry 200 to BB circuitry 100, 
via pin 20. A unidirectional signal line for transferring an enable signal 
10 DBusEnX from the BB circuitry 100 to RF circuitry 200, via pin 22. A 
unidirectional signal line for transferring a clock signal DBusClk from the BB 
circuitry 100 to RF circuitry 200, via pin 24. 



The RFBus 16 has three signal lines associated with the pins 40, 42 and 44. 
15 A bi-directional signal line for transferring signal RFBusI via pin 40. A 
unidirectional signal line for transferring a clock signal BBCLK from the RF 
circuitry 200 to BB circuitry 100 via pin 44. A unidirectional signal line for 
transferring signal RFBus2 from BB circuitry 100 to RF circuitry 200 via pin 42. 

20 SleepX 14 is a unidirectional signal line for transferring from the BB circuitry 
100 a signal SleepX for controlling power-down in the RF circuitry 200. 

Table 1 illustrates the signals provided at the interface 10 and identifies each 
one of the interface signals by their associated interface pin, their name, their 
25 direction and their function. 



DBus 

DBus 12 is a serial I/O Data Bus. It is a Clock, Data, Enable serial interface. 
It is not dedicated purely to the interface 10 between the RF circuitry 200 and 
30 the BB circuitry 200. Figure 3, illustrates the situation in which the BB circuitry 
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100 is integrated into another host system. The BB circuitry 100 is the DBus 
Master. In this example the host system is a radio telephone 300, but it could 
be a computer or personal digital assistant (PDA). The DBus 12 
communicates with DBus Slaves. One DBus Slave is the RF circuitry 200 
5 which is connected to DBus via the interface 10. Other slaves communicated 
with are in the example illustrated Power Supply Management Circuitry 310 
and RF Modulator Circuitry 320 for the GSM protocol. 

The DBus (DBusDa, DBusEnX and DBusClk) is used to control the RF 
10 circuitry and other devices as illustrated in Figure 4. The DBus writes control 
data to and reads control data from registers in the RF circuitry 200. The 
registers written to may include a register which controls the frequency at 
which the RF chip transmits or receives, a register which controls the power at 
which the RF chip transmits and registers which identify whether the RF chip 
15 is in the control, transmit or receive mode. The registers read from may 
include a register containing RSSI information. Thus the DBus may control the 
operation of the RF circuitry, for example, controlling the transition from 
receiving to transmitting. 

20 The BB circuitry 100 controls access to the DBus. The BB circuitry precedes 
transferred data words with a device address, a Read/Write (R/W) 
identification bit and a register address. Each device address is 3 bits long 
allowing for 8 devices (the RF circuitry 200 and 7 others) to be accessed. The 
R/W bit when LOW indicates the BB circuitry is to write to the addressed 

25 register and when HIGH indicates that the BB circuitry is to read from the 
addressed register. The register address is 5 bits long allowing 32 registers to 
be addressed. The data words may be of variable length and may have a 
practical limit of 32 bits. Data words of 16 bits are preferred for transfer 
to/from the RF circuitry 200. 

30 
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Address bits and R/W bit are verified before latching data to permit bus 
sharing with devices which are used concurrently to RF circuitry 200. 

Access via DBus is enabled by taking DBusEnX LOW half a clock cycle 
5 before the first positive clock edge of DBusClk. At the first rising edge of 
DBusClk the MSB of the device address will be clocked from DBusDa into the 
DBus Slave. 



A write access is illustrated in Figure 4b. To write to RF circuitry 200 the DBus 
10 Master circuitry 100 places data onto DBusDa at the falling edge of DBusClk. 
The DBus Slave 200 having verified that it is addressed takes data from 
DBusDa on each of the rising edges of DBusClk. The DBus Master 100 
changes the state of data at the falling edge of each clock pulse of DBusClk. 
Following the 8 address bits and R/W bit, data bits are sent with the same 
15 timing as the address bits. Following the last data bit the enable line DBusEnX 
is taken HIGH. The clock then pulses one more pulse and is then held LOW 
for a minimum of one cycle before a new access may be started. The enable 
DBusEnX is therefore held HIGH for a minimum of two cycles. 

20 A read access is illustrated in Figure 4a. The DBus Slave when being read 
from, places data onto DBusDa on each of the rising edges of DBusClk. The 
data is read from DBusDa by the DBus Master 100 on each of the falling edge 
of DBusClk. During a read access the addressed device generates data on 
the DBus to be read by the controlling device. Following the 8 address bits 

25 and R/W bit there is a turn around bit which lasts for half a clock cycle and 
has the effect of realigning the DBus timing such that the addressed device 
will load bits onto the DBus upon the rising edge of the DBusClk. The bits are 
read at the DBus Master 100 on the falling edges of the DBusClk. Following 
the last data bit the DBusClk is disabled for at least one clock cycle before the 

30 next access. The data word length is not fixed. The DBus Master 100 controls 
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DBusEnX. The number of data bits and the data word length is fixed for a 
certain address by convention. 



The interface 10 has a dedicated pin for signal RFBusI, a dedicated pin for 
signal RFBus2; and a dedicated pin for clock signal BBCIk (13MHz), used to 
synchronize data transferred via RFBus. BBCIk may also be used for 
clocking logic of BB circuitry 100. BBCIk is generated by RF circuitry 200 at 
13MHz for symbol rate of IMbaud @ 13 fold oversampling. 

The RFBus 16 is multifunctional. RFBus is used for transferring received data 
from the RF circuitry 200 to the BB circuitry 100, transferring data for 
transmission from the BB circuitry 100 to the RF circuitry 200 and transferring 
control data between the BB circuitry 100 and RF circuitry 200. The ability of 
the RFBus to transfer control data is used for different purposes depending 
upon the operational mode of the system. 

RFBus 1 is bi-directional. In a Transmit mode the RFBus 1 provides data to 
the RF circuitry 200 for transmission. In a Receive Mode RFBus 2 receives 
data from the RF circuitry 200. Although in the examples given a single data 
signal RFBusI is illustrated a plurality of such data signals may be used to 
increase bandwidth. 

RFBus 2 is used to control time critical tasks in the RF circuitry 200. Time 
critical tasks are tasks which need to be effected on a time scale of less than 
1 bit width ( 1 ^.s in Bluetooth). RFBus2 is fast (13 MHz) at transmitting control 
signals from the BB circuitry 100 to the RF circuitry 200. In the Transmit 
mode, RFBus2 is used to control the timing of the Power Amplifier. In the 
Receive Mode RFBus 2 is used to control the timing of the DC estimator 
changing from a fast data acquisition mode to a slower data acquisition mode. 



RFBus 
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The operational mode of the system is determined by the BB circuitry 100. 
The BB circuitry indicates a change of mode to the RF circuitry 200 via DBus. 
The modes include Transmit Mode, Receive Mode and Control Mode. 

5 

Interface of BB circuitry 

The BB circuitry illustrated in Figure 1a has the interface 10 previously 
described, it additionally has a Serial Control Interface 110, a Burst Mode 
Controller (BMC) including a Timing Control Unit 130, a microcontroller 140, a 

10 sleep mode controller 150 and clock distribution circuitry (CDC) 160. The 
Serial Control Interface 110 provides DBus at pins 20, 22 and 24. The Burst 
Mode Controller 120 provides RFBusI at pin 40 and RFBus2 at pin 42. The 
Sleep Mode Controller provides SleepX at pin 30. The Clock Distribution 
Circuitry 160 is connected to pin 44 of interface 10 and receives BBCIk from 

1 5 the RF circuitry 200. 

The CDC 160 provides clock signals derived from BBCIk to the BMC 120, the 
microcontroller 140 and the Serial Control Interface 110. 

20 The Serial Control Interface 110 is controlled to produce DBus by either the 
microcontroller 140 or the Burst Mode Controller 120. The Burst Mode 
Controller controls DBus when time critical configurations to RF circuitry 200 
are made. Whether the microcontroller 140 or the BMC 120 controls the 
content of DBus is determined by a switch signal 142 provided by the 

25 microcontroller 140 to the Serial Control Interface 110. The BMC 120 
provides Data information 122, address information 124 and R/W information 
126 to the Serial Control Interface 110 which places this information in the 
correct serial format on DBusDa. The clock signal DBusClk (13MHz) is 
received from Clock Distribution Circuitry. The timing of the transitions in the 
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Enable signal DBusEnX are controlled by a Trigger signal 132 provided by the 
Timing Control Unit 130 in the BMC 120. 

The Burst Mode Controller 120 controls the content of RFBusI and RFBus2 
5 and may additionally control the content of DBus. It directly provides RFBus2 
to pin 42 and provides RFBusI to pin 40 in the Transmit Mode and receives 
RFBusI from pin 40 in the Receive Mode. 

The microcontroller may access the DBus and hence the RF circuitry via the 
10 Serial Control Interface. When the DBus is controlled by the microcontroller 
no time critical tasks can be controlled via the DBus. This configuration is 
used in the boot phase or for RSSI measurement. When the BMC 120 
controls the DBus, it is possible to control time critical tasks via the DBus. The 
ability of the BMC 120 to control time critical tasks via the DBus depends 
15 upon the resolution of the trigger signal 132 which is at least 1jas. The control 
signals sent by the BMC 120 via RFBus2 may have an even higher resolution 
if they are directly clocked by BBCIk @ 13MHz. 

Interface of RF circuitry 

20 Fig 1b illustrates the RF circuitry 200 which has an interface 10. The interface 
has pins 20, 22 and 24 dedicated respectively to DBusDa, DBusEnX and 
DBusClk, pin 30 dedicated to SleepX and pins 40, 42 and 44 respectively 
dedicated to RFBusI, RFBus2 and BBCIk. The RF circuitry 200 includes a 
Control Interface 210; a register set 220 illustratively including registers 222, 

25 224 and 226; decoding circuitry 230; a NOT gate 232; a two input AND gate 
234; a three input OR gate 236; power-supply regulator circuitry 240; a 
reference oscillator 250; switching circuitry 260; Transmission Path 270 and 
Reception Path 280. 
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The Control Interface 210 has an input interface 212 connected to DBus and 
a input 214 for receiving Sleep X. It has an output 216 for supplying a mode 
control signal to the input of decoding circuitry 230 and to the control input 
262 of the switching circuitry 260 and an interface 218 for accessing the set of 
5 registers 220. The Control Interface 210 receives DBus and performs the 
appropriate action which may involve writing to a register or reading from a 
register and changing the mode of operation of the RF circuitry 200. By writing 
to appropriate registers the Control Interface 210 may control the operational 
mode of the RF circuitry 200, control the synthesizer frequency in the Tx or Rx 

10 path, control whether the RF circuitry should receive or transmit, and control 
the power at which the Tx path 270 should transmit. By reading from 
appropriate registers information concerning received signal quality such as 
RSSI can sent by the Control Interface 210 to the BB circuitry 100. For 
simplicity of illustration the operative connections of the Rx Path 280 and Tx 

15 Path 210 to the register set 220 are not shown. A two bit signal is provided at 
the output 216 indicating the operational mode- [10] indicates Receive Mode, 
[01] indicates Transmit Mode and [1 1] indicates Control Mode. 

The switching circuitry 260 has an input 262 connected to output 216 of the 
20 Control Interface 210, a single primary interface and three secondary 
interfaces. The primary interface has one port connected to pin 40 to transfer 
RFBusI and another port connected to pin 42 to transfer RFBus2. One of the 
secondary interfaces is connected at any one time to the primary interface in 
dependence on the signal received at the input 262. When the signal at input 
25 262 indicates Control Mode a port 264 of a first one of the secondary 
interfaces is connected to pin 40 via the switching circuitry 260. The port 264 
is connected to one input of the AND gate 234. When the signal at input 262 
indicates Transmit Mode a port 266 of a different one of the secondary 
interfaces is connected to pin 40 via the switching circuitry 260 and the other 
30 port 267 of that secondary interface is connected to pin 42 via the switching 
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circuitry 260. When the signal at input 262 indicates Receive Mode a port 268 
of another of the secondary interfaces is connected to pin 40 via the switching 
circuitry 260 and the other port 269 of that secondary interface is connected 
to pin 42 via the switching circuitry 260. The ports 266 and 267 and 268 and 
5 269 are connected to the Tx Path 270 and Rx Path 280 respectively as further 
illustrated in Figure 1c. 

The decoding circuitry 230 has a 2 bit wide input connected to the output 216 
of the Control Interface 210 and provides its output to one input of AND gate 
10 234 and, via NOT gate 232, to one input of OR gate 236. The decoding 
circuitry 230 produces a HIGH output when the signal received at its input 
identifies the Control Mode and a LOW signal otherwise. 

The OR gate receives one input via the NOT gate 232 as described, another 
15 input from the pin 30 which receives SleepX and a final input from the output 
of AND gate 234. The output of the OR gate 236 is provided as a standby 
control signal to the Power-Supply Regulation Circuitry 240 and to the 
Reference Oscillator 250. A LOW output from the OR gate 236 places Power- 
Supply Regulation Circuitry 240 into a low power consumption standby state 
20 and switches the Reference Oscillator 250 off. 

The Reference Oscillator 250 provides its output to the pin 44. It's output is 
also used elsewhere within the RF circuitry, but this is not illustrated for 
purposes of clarity. 

25 

Figure 1c illustrates the control effected on the Tx path 270 during Transmit 
Mode and the control effected on the Rx Path 280 during Receive Mode. 

The Transmit path 270 includes Pulse Shaping Circuitry 272 which receives 
30 an input from port 266 of switching circuitry 260 in the Transmit Mode and 
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otherwise does not receive an input. The output of the Pulse Shaping Circuitry 
272 is provided as an input to Modulation Circuitry 274 which provides the 
modulated signal to Power Amplifier 276 for amplification and subsequent 
transmission via an antenna. The power Amplifier 276 has a control input by 
5 which the amplifier gain may be forced to ramp up or ramp down. This control 
input is connected to port 267 of the switching circuitry 260. The power 
amplifier can therefore be switched on or off. 

The Receive Path 280 includes Frequency Down Conversion Circuitry 286 
10 which receives an input from the antenna in the Receive Mode. The circuitry 
286 converts the received signal to a lower frequency and provides it to 
Demodulation Circuitry 284. The demodulated signal is provided to DC 
estimation circuitry 282. The amplitude decided data output by DC Estimation 
circuitry 282 is supplied to the port 268 of the switching circuitry 260. The DC 
15 Estimation Circuitry 282 has a control input connected to the port 269 of 
switching circuitry 260. The signals provided at the control input determine 
whether the DC Estimation operates in a fast mode or a slow mode. 

Operational Modes 

20 In the Transmit Mode, as illustrated in Figure 2b, RFBusI and RFBus2 are 
driven by BB circuitry 100. RFBusI supplies digital data for transmission 
<TXDATA> from BB circuitry 100 to RF circuitry 200 via pin 40. Logic levels 
are used and pulse shaping is done completely in RF circuitry 200. RFBus2 
controls the timing of powering up the Power Amplifier (PA) in the RF circuitry 

25 200 using control signal <PAON>. When RFBus2=<PAON>=HIGH the Power 
Amplifier is on when RFBus2=<PAON>=LOW the Power Amplifier is off. The 
switching on and off of the Power Amplifier is 'time critical* as it must be 
controlled over time scales of less than 1 bit duration (1 us for Bluetooth 
Specification 1 .0 ). 

30 
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In Receive Mode, as illustrated in Figure 2c, RFBusI is driven by RF circuitry 
200 and RFBus2 driven by BB circuitry 100. RFBusI supplies received data 
<RXDATA> to the BB circuitry 100 via pin 40. RFBus2 controls DC estimation 
in RF circuitry 200 via pin 42. The switching of DC estimation is 'time critical' 
5 as it occurs on a time scale of less than 1 slot duration. <DCTRACK>=LOW 
cause use of a fast acquisition of a DC estimate which is typically used at the 
start of a received packet and <DCTRACK>=HIGH controls use of a slower 
DC estimation which is typically used for the remainder of the packet. The 
change of DC estimation is 'time critical' as it must be controlled over time 
10 scales of less than 1 bit duration (1 us for Bluetooth Specification 1 .0 ). 

The Control Mode is the neutral mode entered when neither the Transmit 
Mode or Receive Mode are active. It is entered when SleepX is LOW or via a 
control word on DBus. In this mode, as illustrated in Figure 2a, RFBusI and 

15 RFBus2 are driven by BB circuitry 100: RFBus2 does not have an assigned 
functionality; RFBusI = <ClkOn>. When RFBusI =<ClkOn>=HIGH, AND gate 
234 switches ON the Reference Oscillator 250 and the Power Supply 
Regulation Circuitry 240. When RFBusI =<ClkOn>=LOW, AND gate 234 
switches OFF the Reference Oscillator 250 and the Power Supply Regulation 

20 Circuitry 240 into standby. The RF circuitry is placed in a low power mode. 
There is no activity on DBus and RFBus and BBCIk is switched off. 

It will therefore be appreciated that the RFBus is used for different purposes 
during different operational modes of the system, as illustrated in Figures 2a, 
25 2b, and 2c and Table 2. 

The operation of a LPRF device is described in detail in UK Patent Application 
No 9820859.8 , the contents of which are hereby incorporated by reference. 
In particular Figure 4 shows LPRF RF components of a transceiver (Tx, Rx 
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and Frequency control), connected to baseband components (the remaining 
elements in the Figure). 

In the preceding described embodiment, the receive path 280 was partitioned 
5 so that the DC Estimation circuitry 282 was in the RF Circuitry 200. This 
results in RFBus1 ( during the receive mode, transferring RxData from the RF 
Circuitry 200 to the BB circuitry 100 across interface 10 and RFBus2 
transferring a control signal, DcTrack, from the BB circuitry 100 to RF Circuitry 
200 across interface 10. This partitioning of the receive path is not essential. 



In a second contemplated embodiment, the DC Estimation circuitry 282 is 
located within the baseband circuitry 100. This results in RFBus2 having a 
different directional flow than described above in the receive mode. In the 
second embodiment, the DCTrack signal is wholly within the baseband 

15 circuitry 100 and is not provided at the interface 10. The analog output of the 
demodulator 284 is converted to a digital signal for example by a sigma-delta 
converter whose outputs are mapped to RFBusI and RFBus2. Consequently, 
in this embodiment, data flows on both RFBusI and RFBus2 from the RF 
circuitry 200 to the baseband circuitry 100 via interface 10 during the receive 

20 mode. 

It is further contemplated that RF circuitry as described in the first 
embodiment may have additional circuitry which allows its functionality to be 
changed to operate in accordance with the second embodiment. 



It is further contemplated that BB circuitry as described in the first 
embodiment may have additional circuitry which allows its functionality to be 
changed to operate in accordance with the second embodiment. 



25 
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The present invention includes any novel feature or combination of features 
disclosed herein either explicitly or implicitly or any generalization thereof. 

In view of the foregoing description it will be evident to a person skilled in the 
5 art that various modifications may be made to the foregoing description 
without departing from the scope of the invention. 
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Claims 

1 . A device having an interface for controlling RF transceiver circuitry, the 
5 interface having: 

a plurality of connectors for controlling the RF transceiver circuitry including 
providing control information for changing the mode of operation of the 
transceiver, said modes including a transmit mode and a receive mode; 
at least first and second further connectors wherein in a first mode, one of 
10 said first and second connectors supplies data to the transceiver and the 
other is operable to perform a first function and wherein, in the second mode, 
one of said first and second connectors receives data from said RF module 
and the other is operable to perform a second different function. 

15 2. A device as claimed in claim 1 wherein said first function is the provision of 
a first control signal to the transceiver 

3. A device as claimed in claim 2 wherein the first control signal is a time 
critical control signal. 

20 

4. A device as claimed in any preceding claim wherein the first function is 
controlling the power amplifier of the transmitter portion of the transceiver. 

5. A device as claimed in any preceding claim wherein said second function 
25 is the provision of a second control signal to the transceiver. 

6. A device as claimed in claim 5 wherein the second control signal is a time 
critical control signal. 
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7. A device as claimed in any preceding claim wherein the second function is 
controlling dc estimation of the data received by the receiving portion of the 
transceiver. 

5 

8. A device as claimed in any one of claims 1 to 4 wherein said second 
function is the reception of data from the transceiver 

9. A device as claimed in any preceding claim wherein the first connector is 
10 bi-directional and supplies data in the first mode and receives data in the 

second mode. 

10. A device as claimed in any preceding claim wherein predetermined time 
critical control signals are not provided via said plurality of connectors. 

15 

1 1 . A device as claimed in any preceding claim wherein the first mode is a 
transmit mode for the transceiver. 

12. A device as claimed in any preceding claim wherein the second mode is a 
20 receive mode of the transceiver. 

13. A device as claimed in any preceding claim wherein the plurality of 
connectors includes a connector for transferring data to and from the device, 
a connector for providing, an enable signal from the device and a connector 

25 for providing a clock signal from the device. 



14. A device as claimed in any preceding claim wherein the plurality of 
connectors are used to read from and write to registers in the transceiver 



WO 00/42744 



PCT/GB00/0016! 



18 

15. A device as claimed in any preceding claim wherein the plurality of 
connectors is a serial interface having at least one connector via which data is 
transmitted serially, said data including a device address, a bit indicating 
whether data is for writing or is to be read, a local address and a variable data 

5 portion. 

16. A device as claimed in any preceding claim, further comprising first control 
circuitry and a processor, wherein the first control circuitry is arranged to 

10 control the RF circuitry via the plurality of connectors and/or the first and 
second further connectors and the processor is arranged to control the RF 
circuitry only via the plurality of connectors. 

17. A device as claimed in claim 15 wherein the data portion may have a 
15 length varying between 1 and 32 bits. 

18. A device as claimed in any preceding claim wherein the plurality of 
connectors are coupled to at least one other device. 

20 19. A device as claimed in any preceding claim further comprising, a connector 
for receiving a clock signal from the transceiver. 

20. A device as claimed in any preceding claim having a third connector 
(SleepX) for powering down components of the transceiver. 

25 

21. Transceiver circuitry having an interface for connection to a device having 
baseband circuitry, the interface having: 

a plurality of connectors for providing control information for changing the 
mode of operation of the transceiver, said modes including a transmit mode 
30 and a receive mode; 



WO 00/42744 



PCT/GB00/00161 



19 

at least first and second connectors wherein in a first mode, data is received 
at one of said first and second connectors and the other performs a first 
function and wherein, in the second mode, data is provided at one of said first 
and second connectors for transfer to the device and the other performs a 
5 second function different to the first. 

22. Transceiver circuitry as claimed in claim 21 having a power amplifier, 
wherein the first function is the reception of a first control signal for controlling 
the power amplifier. 

10 

23. Transceiver circuitry as claimed in claim 21 or 22 having DC estimation 
circuitry wherein the second function is the reception of a second different 
control signal for controlling the dc estimation circuitry. 

15 24. Transceiver circuitry as claimed in claim 21 or 22 wherein the second 
function is the provision of received data. 

25. A method of interfacing a device having baseband circuitry to transceiver 
circuitry, the device having means for controlling whether the transceiver is in 

20 a transmitting mode or a receiving mode and first and second connectors, 
comprising the steps of: 

controlling the transceiver to enter the transmitting mode; 

providing data from the device to the transceiver via the first connector; and 

controlling the power amplifier in the transceiver via the second connector. 

25 

26. A method of interfacing a device having a baseband engine to a 
transceiver, the device having means for controlling whether the transceiver is 
in a transmitting mode or a receiving mode and first and second connectors, 
comprising the steps of: 

30 controlling the transceiver to enter the receiving mode; 
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receiving data at the device from the transceiver via the first connector; and 
controlling the dc estimation in the transceiver via the second connector. 

27. An interface having connectors including a first connector arranged to 
5 transfer a signal for controlling time critical functions and a second connector 
arranged to transfer data, said time critical function being dependent upon 
whether the second connector is receiving or providing data. 



10 
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